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(54) Title: MEDICINAL COMPOSITION FOR PREVENTING OR TREATING Thl TYPE IMMUNOLOGICAL DISEASE 

(54) f6wo*«;: t h 1 m%.&&& 3 Hsnx.iz%mmmmiafiws 

(57) Abstract: [PROBLEMS] To provide a medicinal composition for preventing or treating a Thl type immunological disease. 
[MEANS FOR SOLVING PROBLEMS] A medicinal composition to be used in preventing or treating a Thl type immunological 
disease containing as the active ingredient a substance capable of differentiating T cells into Th2 type cells by acting on GC-A, 
which is an NP receptor expressed in dendritic cells, to thereby promote cGMP production and control the cytokine production in 
the dendritic cells is obtained. 



<N (57) [BB] T h 1 §3ft&&£<8?R&XI*;&&fflE&&j£&(D£{ft. 
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[0001] ^^^^mi-^byi>AffM-<^K(NP)^:^T*>S^T^y 

/W-iH^— if A(GC-A) tdf^ffibT^^y^^T/v^V^^^-^ai— b (cG 

[ooo2] ^^^f«*> twknmm m&nm ^mmi^m-r^tc^(Dmmmmti,xm 

U £ a^b-ctea&Uei^\ s^b-c^m^^ff -e#^v (^n;^) 

(Thp)fi, ^tJW*«Ji»^J:9ii«t, ^bSriB^i-So Thpf«®_hOT«u 
^^^^Ill^^^mbMjl^P^^^^^^^^^'^b^tL, IL-2£#2fcb 

IL-12)(*^Hj5Stt^S^M-^i-6Thl»^O^k^^b, ^fcbfcThlMte 

^V^— a^^-2(IL-2)^>'^— 7oin^-y (IFN-y )^05lM'h;*7^V£:M3E 

U — £\ ^V^— n>r^^-4(IL-4)«^^^^B8-^-r§Th2*B!a^^>^bSr 

2f U lOdL-4, 10)^(D^b^4^m±i~^o m'ffllfatf 

:^bfc^h^^>-{i,ThlXttTh2»^^^b^M^^^0^^§^h^^ 

[0003] ifi#, i^Thl/Th^^^O^^ffff^gESf^OJSH^JteSt^^fettr 
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[0004] Eit^^^T^II^^M^#5^l6S^'frM (&Jh#til|gO&tttc 

[0005] ThiM^^jes-r-5^sa^j;t)^-rsThi^^m^bT«, 

—yis^mmm. wti&&wm* ±^=^])^b- sr^tf s b^s^,*, 

[0006] Thl§i^{-jBHi-5 g B&^a^fifcfejg, 35m^mP>^^5«tt^tttt 
[0008] g B^^^Sfi^#ti^*Px.T, &bAs¥(Dffi&\Z&\,^XhM#>totlZ>mmxh 

s 0 ^fc^^, ii^^ffi^^atifi#^^fii^*-r*-r^®-rs<D^#v>, 
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V^3 0 Thim^mW^m^'r^mMt^X^ serotonin 1A receptor 

antagonistO Immunol 153:489-498,1994), pentoxifylline Cardiovasc Pharmacol 25 
Suppl 2:S75-79,1995), beta2-adrenergic receptor agonist (J Immunol 
158:4200-4210,1997, J Clin Invest 100:1513-1519,1997), T"t=-)VWs>7=7~-' \tfe 
'l£te£<J"efc3iloprost(J Autoimmun 10:519-529,1997), P38 MAP^— ■ W&MMX 
£>5pyridinyl imidazole ^-^#J^SB203580(EMBO J 17:2817-2829,1998, Int 
Immunol 12:253-261,2000), lisofylline(J Immunol 163:6567-6574,1999), adenosine 
A2a receptor agonist-r s fc^>CGS-216800 Immunol 164:436-442,2000), NO-aspirin 
(Gastroenterology 118:404-421,2000)^.1^1, 25-dihydroxyvitamin D(3)(Eur J 
Immunol 30:498-508,2000)#;^$8^£tl/tV^o L/5>U ThlM^fe^^iliR^^Wl 

mu m^mtmmx^&mmmm^m^mm^nmm^irix^^^o 
[ooo9] ?*—^mte^Thimmf&xh%^bfimw£ti, il-^^il-io^s^^^j^u 

§ £;ft-Cl ^ (ftgflS^ 90:1076-1081, 2004) o EP*>, lL-12nm&ik-??*7T 
tlX&V, th^n— >m<DfemMfoKt£ v )?Z>b^Z.btlX\,^ 0 IL-10f2Thl*ffl 

mfrb<D^h%^>$Lf$,%ttim'tz>ft*xh<9^ zcDyyfTVh-rvxxmhmg- 

tfigfeZtl. JJ§lfc£rg ^^^E-f-^r^^ (Clin Invest Med 2001; 24: 250-257) , 

Gastroenterology, 2000; 119: 1473-1482) G MM^fDlL-lO^jk^icW^T^t, ft 
TNFa^L^trfc^infliximab^Jg^^tb, ^t£:«i&£*l/CV^;6S, j^Jg^<Z>giJf1= 

mtm^ztixisv, ^(Di&mnmm£tLX\<^ 0 



WO 2004/110489 



PCT/JP2004/008205 



[ooio] 2>&m.ffltm%s E.&mmB<D*^mz.Thiw£i&mw£mm-viby, 
[0012] ^#irTfii«K:s3v ^t^^^Twm^^ ^stt^-c^s 

^^P^tv^CBanchereau, J. et al. Nature, Vol. 392, p245, 1998) 0 flt^#WJiaf4 

mnmMxrmj^<Dmmtm<Dm ^m^mx^-t^K mmw^mmi^tc 
&&<D^^v%MHc&&mzm&&&x^—7Tmfa^m7F-rz> 0 ms$tz& 

mm mm, vol. 47, P 2i33, 2002) Q 3=7^ tw^«^^^<^2m^>fiM 

^-fk$*5 (If E^Ofci^ Vol.205,p57,2003) o SP^, flMfciNBII&ttfca? 

iatc#s6«j^fflu ^^^ttx^-^-rh^-r^m^fsuT, ^-w— brawns© 
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[0013] — # % GC-AlC-rlUEl/C, ir^^K^^-fe>v ? ^--T*fo-5cGMPM^?r/LitL#5 

g:^ffc£LTta, GC-A, GC-BG/T~!J/W1M^~ te?B);&tJ<NPR-C(NPg: 
^#-C) (D3mm^h^>o GC-ARX^GC-B\tm^^m^T=-^;V'^^y—Mm 
&&b&^t, ANPRXFBNPnGC-AfDlfcmftVtf^VX'&Z^b, CNPteGC-Btf> 

wmw)Vtfi/Fx*hz>zb, <D%:mfom&'&, m^(DcGMP^ 

0J3LTV^o £fc, NPR-CttcGMPg^ir^-tir-f , rfrfeW/Jvwe^ftlt, ?V 
Ty^^CM-^-t&bmfrXlX^ ^ (Suzuki, T. et al. Cardiovasc. Res. Vol.51, p489, 
2001) o 

mirz>k3%7Lhicix\^ 0 mmc>L^±^^\^xANP^i l z^skwu^i / fm 

W-ibhtlX^^ (Suzuki, T. et al. Cardiovasc. Res. Vol.51, p489, 2001) 0 
[0014] ANP<D&&fcXh&GC-Afe>b!h^3&<D%-f£tb-f. 6 JliLSfctet) J&SU ANPtf 

sinM^mm^ML-x^Mmm^m ^imm^^tix^ 0 bp*,, anpi>wp&. 

<DMM&iS:m-tZ>Z.b (Izumi, T. et al. J. Clin. Invest. Vol. 108, p203, 2001), 9vb 
%®BMllfo<D^M&ttlffl-tZ>Zb(Vo\\mar, A. M., K. N., et al. Endocrinology. Vol. 
137, 1706, 1996) , tbNatural Killer(NK)|0flSOf«P*Wtt^li3^-t"'5-<b(Moss, 
R. B., and M. G. Golightly, Peptides, Vol. 2, p851, 1991), v^v^n?/-^^ 
(£>NO-^TNF a M^.&ffiM'f'&ZLb. (Kiemer, A. K., and A. M. Vollmar. J. Biol. 
Chem. Vol. 273, pl3444, 1998)^dS$R^$tfCV>S 0 

[0015] ba»Ufcj&se>, ■?y*M3&&^9u-7T*- ^<D^m<Dm^-t^m, tbmmaz 
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V^J&^^tVT&^CSprenger H., et al., Immunobiol. Vol. 183, p94, 1991), % 



coon] *mmiz&%mmmf&m<Dm®j&fttvxm^^z&nn. NPg^-efcSGc 

SC/W^LV^ i&K&feZtiZh&Xltf&^tcib, ^zf^-F'&mnUW-X-bNPg: 
m-W-X&ZGC-AKlfem LTcGMP£r/Cit L#6^#>£ffl V ^ b &X%Z> 0 
[0018] ^y^Kt£#)SC£Urte, ^hy^MiJ^^WjW^lX, m^kStt^W 
A^iJ^^^K (^T, ANP) % /Htt^y^fiJS^^K (JJJIT, BNP) ^tf5S§£tf 

[0019] ANP^LTft 28flg(DT^y^<t«9^-5fcb S 5(5 a — hANP (gB?U## : 1) HS* 
a — rANP (gfi?«J#-^ : 2) Srffl V ^b&X%Z>tf y 



WO 2004/110489 7 PCT/JP2004/008205 

K1ffc<C3fciti&nZG-rZ>'<Zf?~V-V3btlt££\,\ ^^^KibTf* a-hANP<£>7 
-28iiL(DTKymm&%m-rZ'<^h* (IB?"J#-5§- : 3) &mfh*lZ> 0 ANP^LTte 

[0020] BNP£LTte32fli<^T^y^cfc!9&St:hBNP (|B?lJ#-5§- : 4) ^ W 

[0021] ^l^^#6NP^^^T*fe5GC-A^LTcGMPM^ilr/LitU#6# 

MPM^^/CiiU#^^KT^tL^^^pIi^ 1 bfflv^?,ri:^x^6o ym^SffcLTfi, 

B&IE<Dftfe{31, #:^WVNP (@B?lJ#-^: 5) , ^BNP (|B?lJ#-i§- : 6) , ^hBNP (SB 
?|J#-^ : 7h -!7 MJNP (IB?iJ#-i§- : 8) W <b*V5 0 
[0022] ^PJ^5E^^O#^^^UTffiV^#5^SCft, fclS-tfiSIft 

, mm. v^m. xammm. m%.t£*m, mm. mm, ^?m, ^>m^<omH 

<fcv\, 

[0023] w E^m^o^^^^bxffi v mzwMxitt (Dmm&&3 \zxt 

[0024] ^/&9-^^Ktt^1C^^\ m^WP fe 3T^«?^tt^<V>^J % 01J;ltf?& 
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[0025] *&wz.&zmmfo&to<DG&!&ftkvxm^¥tetoK<o&ttn, mm<om 

(CO. 1 Mg/kg— 100mg/kg<O$6Ht?S-^-i-5ifc*S-e#, 0. 5 n g/kg— 5mg 
[0026] #3891 ^-hy^MlM^^KS^^-efcSGC-A^f^^LTcGMPm^ 

mx&z> 0 

[0027] LPsity9J*m'mm<nftm<D^mmi&j&ftxfrV). mmwm^^m^^ 
mmzmfrxmmx&^xffiftmmzmm>i-&Tonm%:&fo (tlr) yrvj-t^ 

^xmmu ^bx^&TfCDwm^ffitymmft^n^zMm^z&Kxfr 

[0029] ^frib<D^kfrh, NP^^#:T*6GC-A^f^fflbTcGMPM^^r/L3iU#6#5 

m^mmmK^ir^Gc-A^mvx^4-^Tmm^Th2mKm^^ 
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[0030] M±<DZbfr^*&WtZ£XT<Dmi£%^t* 0 

^^mt£M±m (2) f&mommuj&voo 

A.I 

*>5_b!E (1) X« (5) IE*fe<7>Emaj*4feo 
^^•KT*&5_b|E (6) IE«<Dgmm^^lo 

(8) ^sitt^y ^^j^^K^th s ^T?fc5±iE (7) uM<Dmmm.f&voo 
y^^^r/ix^y^^^jc-hs^^^L^^s^s^^Sw^^m^-rs 
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(id g B^&Bg^uft^, g B&gttim, «ttH»y^^, -r^yv^#tt^ 

^d^jS«tbS±fB(lO)IE4fe©f&lR^-efeo 

(12) g B&^/i^ ^n— ^#fx«^l8ttB!^-e«)5±IS(ll)SE*fe©f&!K 

(13) ^hyi>^M^^K^^T*fc5^T^y/V-^^7— ^A^f^fflbT^ 
-C*>S_b|E (9) l5«iOf&«^&o 

(14) ^hy^Mij^^^K^-i>M'i4^by^MU^^^KX{*ffi^hy^Afijm 

(1 5) iC?BM4^hy C^J^^KdSfch* 5f$-CfcS±IB (14) fEtt^f&Jfc^ifeo 

(16) ^hy^^M^^K^^T*&^r^y/v-^^— 

(18) g B^^m^s, g B^feffittffF Ifc. flH4BB«sy*>^, -f^y^^FttH^ 
T^a^SfitL* JbfE (17) |EiW>teJBo 

(19) g Br&^S^ ^n— ^JpfX«#*ttBI^^-e*)*JbfE(18)|S«©ftfflo 



WO 2004/110489 



11 



PCT/JP2004/008205 



-e*>s±iB (i6) mm<D&m 0 

^ We*>5_hfE (20) IS«t^^fflo 

(22)^Mtt^hy^^lJ^^K^thS^T*fcS±lE(21)|E«c^ffl 0 

(24)^hy!>MlJ^^^K^^T-feS^T^y/V-i?-^7— ifAldfftlLTlH' 
-?fe£_hl2 (23) |E«c^>^^o 
^^K-efe5-hfE (24) l5m<^^feo 

(26) ^Mtt^hy ^A^IJ^^K^th S 5t$T*fe^±|B (25) |H«c<7)^ 0 

[0031] *iswtc«tt), ^hy^^iM^^K^^fo5^r^y^--y--r^-ifA^^ 

MUTTh2^f^tt^3gb > T^£Th2MM&-5Hb£-£ ; 5^-<i:^ IL-12 

«^IStt^b^)cD^|^X{4^fflEmm^<irbT^^^fflT^6o 

[0032] [|Hl]|g|lte, fch^ (monocytes) St/^M^^iJS (immature DCsMc&tf 
3331<DNPg^ft\ IP^GC-A, GC-B&tJ*NPR-C(DmRNA3§913:RT-PCR 

AOMI, cDNA^J&0^t££/3-actin cDNA<DJ#*SliIJ;^fgL.fc 0 *J^^ 
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[02]ia2tt, fchWOnonocytes, HEg^PP)^^^^^^^ia (immature D 
Cs, 6 BP) ttSANP (±0) &T>*CNP (TBI) <AcGMPjg£/ul?§te£^ 

*3*-C(Sfll^«J:t)cGMPM^Sr/dii-t-Sr^S:^-r 0 

ANPO^I^/Tt 0 #^^B^«LPS (1 ju g/mL), ANP (10~ 7 M), LPS+ANP 
Xf*£;h,k©##£T^24B#|ia*&*lU irradiation^, t^-^T||SSt*{C6 0 
M*SP*Ufc, Z.<Db%<D'r<<— ^T^(D^J|Sii^^[ 3 H]-thyrnidine^f9 Si^fg 
td«t«9|?ffiL/Co e^LRl:MMg, M^LR1:ANP lO^M^fi, 6E:SPP:LPS 1/xg 
/mL&S, ^Eg^Pp-.ANP+LPS^fto #fitte5#!!W^M±^«^&^i~o 
*tep<0. OS-e^^fl&^^^f-^^M^feSwir^-f-o WE^teStudenttD 
t^^^T^^LfCo 

PO^#Sr^i- Q lxlO 5 cells/tubetf)##ji»£rANP(10~ 8 — 10""M)3£b<f4C 
NP (10" 8 M)<Z5#^TXIi^#^ETT*LPS (1 // g/mL) ^24^^^^— <> 3 

[|SI5]BI5MU LPSXi2LPS + ANPT-BfJ^Bbfcfiff^^ia^^—^T^ajia?:*^ 
#bfc^, H^IL-2-g-W^^-Cltm^fcTJWlia^jNajiSl^IFN-v , IL-403E: 

^^Sd^SrB"^^S"C^i-. Sample #1, Sample # 2*3, 

[oo33] *»w#t±, Mhmnsk^mm. &muzmvtmi&\z.&tfz>ANP$t®ft (gc-a 

)3&^i, ANPOcGMPjg^ii^tt&lfcftfU ^)NflJlSfc:i3tt5ANP<£>£ 
Thl/Th2{Sf^tt(C*J-r?)f^ffi^f^b^m> GC-Af£f£/i§LTcGMPjg£ 



WO 2004/110489 



13 



PCT/JP2004/008205 



ik^jl (buffy coats) £ffiV^c 0 ^ik#SfcM#£Ficoll-Paquele:J:5^S£jIE 
8'fcte£0$HRUfcfc, MACS CD14SrfflV^flSfttr— X^7A{i,t«5, xteiStt 

bfc 0 *^^#^>Nflfla«> 2X10 5 cells/mlc^m^^lO% ^i/Jj&j^ihft , 50ng/ 
mL thGM-CSF, 20ng/mL fcML-4#£T* 7 0 ^37^-^51^-5^.^^ ±0 

[0034] 2. NP^^#<DRT-PCR 

RNA^ilffi^yh^V>T*^V#^«J;l9h-^/WRNA?:fSmU^ % 1 jtt 

g^h— ^/WRNAiroligo (dT) primer^ V^MJ#ft^^^/^fe5fej^^ 

##t£«m#«cDNA£^j&US:o Primer^LT^T^ffl bfc 0 
[0035] Wbl] 



nRNA 




Primer Sequence 


Seq. No. 


PCR product 
Annealing temp, 
(ba) 0C) 


GC-A 


Sense 


5'-GGGAACCTCAAGTCATCCAAC-3' 


9 


1163 55 




Antisense 


5'-ATGAAGGGCAAAGGCAAGGT-3' 


10 




GC-B 


Sense 


5'-TCTAGAAAATGACAGCATCA-3* 


11 


890 49 




Antisense 


5'-TGACAACTTTGATGTCTACA-3' 


12 




NPR-C 


Sense 


5'-GAAGGTATCGCCGGGCAGGTGTCC-3' 


13 


401 66 




Antisense 


5'-TCTTCCCGTAATTCCCGATGTTTT-3' 


14 




/3-actin 


Sense 


5'-TCCTGTGGCATCCACGAAACT-3' 


15 


314 60 




Antisense 


S'-GAAGCATTTGCGGTGGACGAT-^ 


16 





[0036] 3. cGMP0^/Cit^'l4(OSiJ^ 

lX10 5 cells/sampleC^^ffiJ!a$r50OML c^ig-ft^, lOmM HEPES, 0. 5mM 
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3— isobutyl— 1— methylxanthine, 1 p. M phospholamidon^£E~F"C37 < C{£Tl 

O^M-f^a^— • ^yufct, ANP^teCNP^SJ^^io" 12 — io^M{c&5«fc 

i. m&<tmw;Mmz£z>TMm<DmMRjfc 

ACS CD4 + T^^Uffla^t*— X&fflV^TlWttUfc, W£jM£ANP(1CT 7 M 

tc 0 mmzvafr, ikmmm^ (30Gy)vx mmm^io^tc^ -r^-^rmma 

X 10 5 cells/well)£*t;i6 0 ^l#^bfc 0 0. 5 n Ci/well<D [methyl- 3 H]-thym 

idine ^sHtra^^^^r^icj;^, Tm^mnm^nm^o 
[0037] 2. m^m>*h<D^y-z>^m$L<D®m 

ffitt;mjfo%. ANP(10" 8 M-10" 6 M)^L<fiCNP (lO^M) <Dft&T Xfcltftfe 
T-CLPS (1 n g/mU^BSfdl-fV^^— i/a^U ^(7511.-12, IL-10 

, TNF a 4&ELISAjfe-C$J^Lfc 0 
[0038] 3. ^-^T^^O|fflJiSrt1f^h^^^m^(TO^ailSOThl/Th2{Sf^'|40 

l$TOttte^#>ANP (10" 7 M) (0#^TX«^#^T-eLPS (1 u g/mL)£24 

^m^^r^-^B^xmm^t^ tkmmmM (3oo y ) 

^frfCo rolt^ffij^d X 10 5 cells/well) Jl«jk£9#|!iUfc^~:/TM (l 
X 10 6 cells/well) £6 0 K*i^^Lfc 0 IL-2 (50U/mL)#SET"CT*WiaSrMm 
8 0 Ifflii5it$*yt^, TJNMS&IeIiIRU 50ng/mL<£>7}vl^— ;l/X7r^(PMA) £ 
500ng/mL©^^-yW*>VC4I^IWi|?iaj:bfco <4>*a.<<—i<'a>1&T29$fB\til\Z. 
Brefeldin A ( 1 0 u g/mL) Lfc„ ^ffllia?:2%^/wy>t?ll^bfc : ^^, 2% 

FBS, 0. 5%-^7K=^Srg-tf»j^-C3NBiaBIS:P**U, JlMrtiNf h#^£FlTC« 
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-cfk&u 7*—' immm;— m^mm\jpi 0 ifn-v i#t£i8tt£ThiM», il-4 




[0039] J^T(-. ^P^^^Wy^i9M^^^UiPJ^ 0 

RT-PCRfe-CNP^:^^-^fe?)GC-A N GC-B S NPR-C^iUH^Iiim^f^b 
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